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(54) REGENERATED ULTRAFILTRATION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reuse a reverse osmosis membrane element as an 
ultrafiltration membrane by treating a membrane surface of a composite reverse osmosis 
membrane element that has undergone membrane deterioration with at least one solution 
selected from the group of an aqueous solution of oxidizing agent, an aqueous solution of 
a reducing agent, and aqueous solution of an acid or alkali so as to remove an active layer 
on the membrane surface. 

SOLUTION: When a composite reverse osmosis membrane element having a deteriorated 
performance due to membrane deterioration is treated, first the element is treated with an 
aqueous treatment solution so as to remove an active layer that has undergone 
performance deterioration. Treatment solutions are suitably, not limited, an aqueous 
solution of an oxidizing agent such as sodium hypochlorite, hydrogen peroxide, nitric acid, 
ozone or the like, and an aqueous solution of a reducing agent such as hydrazine, formic 
acid or the like, an aqueous solution of an acid such as hydrochloric acid, sulfuric acid or 
the like and an aqueous solution of an alkali such as sodium hydroxide, potassium 
hydroxide or the like. Next, the remaining solution on the element is removed and washed 
with water and drained off. The element thus obtained by these treatment is reused as a 
regenerated ultrafiltration membrane element. 
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♦ NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by t:he use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrafiltration element reproduced from the 
compound reverse osmotic membrane element which carried out performance degradation by film 
degradation. This invention relates to the ultrafiltration element reproduced by carrying out 
decomposition removal of the barrier layer of the compound reverse osmotic membrane which 
carried out performance degradation in more detail. Reuse of the reverse osmotic membrane element 
which the engine performance fell by fikn degradation conventionally, and was discarded by 
regeneration of such a compound reverse osmotic membrane element is attained. 
[0002] 

[Description of the Prior Art] As current and a reverse osmotic membrane used widely industrially, 
tiiere is asymmetric membrane of cellulose acetate and especially the lob type film (for example, 
U.S. Pat. No. 3,133,132, U.S. Pat. No. 3,133,137) is known widely. Moreover, the compound reverse 
osmotic membrane which comes to form the activity thin film which has selection separability 
substantially on a microporous supporting lamella as a reverse osmotic membrane in which structure 
differs from this is also known. 

[0003] The things (for example, JP,55-147106,A, JP,62-121603,A, JP,63-218208,A, JP,2-187135,A, 
etc.) which formed the polyamide thin film specifically obtained according to the interfacial 
polymerization of polyfimctional aromatic amine and polyfimctional aromatic series acid halide on 
the supporting lamella as such a compound reverse osmotic membrane, or the thing in which the thin 
film which consists of a polyamide obtained according to the interfacial polymerization of 
polyfimctional aromatic amine and polyfimctional alicyclic acid halide was formed on the supporting 
lamella is known (for example, JP,61-42308,A etc.). 

[0004] Usually, these reverse osmotic membranes are element-ized by gestalten, such as the shape of 
a spiral, and are used for various applications. If film contamination produces these reverse osmotic 
membrane element by use, since it is decontamination, washing will be performed, however, the 
repeat of such [ a reverse osmotic membrane ] washing etc. — gradually ~ deteriorating (increment 
in inhibition performance degradation or a water permeate flow (or fall)) — just — being alike — the 
engine performance of the range of the original value of standard is no longer obtained, and it 
exchanges for a new element and comes to be discarded. Although adding various water soluble 
polymer solutions as an inhibition engine-performance restorative during operation is also performed 
to the inhibition performance degradation of a reverse osmotic membrane, it cannot be said to be the 
fundamental playback approach. 

[0005] In recent years, importance is attached to the measure to enviroimiental preservation, and the 
playback is strongly called for from a viewpoint of industrial waste reduction also about the used 
reverse osmotic membrane element. 
[0006] 

[Problem(s) to be Solved by the Invention] Membraneous ability falls and the purpose of this 
invention is conventionally to offer the approach of reproducing the reverse osmosis element 
canceled as use impossible, and using. 
[0007] 

[Means for Solving the Problem] As a result of examining many things about the aforementioned 
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technical problem, by removing the barrier layer of a reverse osmotic membrane, this invention 
persons acquire the knowledge that it is usable as ultrafiltration membrane, and came to complete 
this invention. 

[0008] This invention processes the film fi-ont face of the compound reverse osmotic membrane 
element which carried out film degradation with at least one sort of solutions chosen fi-om the 
oxidizer water solution, the reducing-agent water solution and the acid, or the alkali water solution, 
and offers the ultrafiltration element which might be removed in the barrier layer on the front face of 
the film. 
[0009] 

[A detailed explanation of invention] According to the playback approach of this invention, reverse 
osmotic membranes, such as various polyamide systems and a poly urea system, and a compound 
reverse osmotic membrane, especially the reverse osmotic membrane produced by interfacial 
polymerization are reproducible as ultrafiltration membrane. 

[0010] The reverse osmotic membrane used for playback may be conventionally obtained by the 
well-laiown approach. After applying at least to one side of a porous polysulfone supporting lamella 
the monomer which has reactant amino groups, such as a meta-phenylenediamine, a piperazine, and 
polyethyleneimine, and/or the water solution of a polymer as such a reverse osmotic membrane, for 
example, it is making the hexane solvent of polyfunctional acid chloride, such as trimesic acid 
chloride, etc. contact, and the compound reverse osmotic membrane in which the coat which is made 
to perform an interfacial polymerization on a porous polysulfone supporting lamella, and has the 
demineralization engine performance was made to form is mentioned. 

[001 1] In order to process the aforementioned compound reverse osmotic membrane element which 
carried out performance degradation, first, an element is processed with aquosity processing liquid 
and the barrier layer which carried out performance degradation is removed. As processing liquid 
from which a barrier layer is removed here, although alkali water solutions, such as acid water- 
solution; sodium hydroxides, such as reducing-agent water-solution; hydrochloric acids, such as 
oxidizing agent water-solution; hydrazines, such as a sodium hypochlorite, a hydrogen peroxide, a 
nitric acid, and ozone, a formic acid, and an aldehyde, and a sulfuric acid, and a potassium 
hydroxide, etc. are used suitably, it is not limited to these. Moreover, these may use two or more 
sorts together. 

[0012] The concentration of these processing liquid is 0.1 - 30 % of the weight preferably 0.01 to 
50% of the weight. Although especially an approach is not limited, it is desirable to introduce 
processing liquid from the supply side of a processing undiluted solution, and to perform processing 
of 0.5 - 24 hours at the processing temperature of 10-60 degrees C. 

[0013] After using processing liquid to a reverse osmotic membrane, the processing liquid which 
remains on a membrane element is fiilly removed, and a rinse ridge is performed fiirther. It is not 
limited especially although it is efficient to introduce dry air into a ridge from the imdiluted solution 
supply side of an element. In addition, it is more desirable not to perform desiccation completely, in 
order to control the permeable fall of a playback element. 

[0014] The element obtained by such processing has engine performance sufficient as a playback 
ultrafiltration membrane element, for example, the inhibition engine performance of a polyethylene 
glycol (molecular weight 20,000) shows 10% or more of engine performance. 
[0015] 

[Example] This invention is not limited by these examples, although an example is given next and 
this invention is explained. 

[0016] ES10-D2 element (: by NITTO DENKO CORP. - the inhibition engine performance of 
NaC1500ppm - the water permeate flow of 98% and 7,5 kg£^cm2 - 2.5m3/d) in which the [example 
1] engine performance deteriorated was processed. The sodium-hypochlorite solution (10,000 ppm) 
was introduced, processing of 24 hours was performed, and the barrier layer on the front face of a 
reverse osmotic membrane was removed from the undiluted solution supply side of this reverse 
osmotic membrane element. Dry air was sprayed on the film surface and the superfluous moisture of 
a film surface was removed from the undiluted solution supply side after rinsing this element. 
[0017] Thus, the processed membrane element was evaluated as an ultrafiltration membrane 
element. That is, when pressure 5 kg£^cm2 estimated using the polyethylene glycol (molecular 
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weight 20,000), it is 85% of rejection, and water permeate flow 140 L/hr, and it was checked that a 

playback element can be used as an ultrafiltration membrane element. 

[0018] 

[Effect of the Invention] According to this invention, membraneous ability falls, and it can reproduce 
and use conventionally, being able to use as ultrafiltration membrane the reverse osmosis element 
canceled as use impossible. 
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